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Amendments to the Claima 

The listing of claims presented below replaces all prior versions, and listings, 
of claims In the application. 

Listing of claims; 

1 . (currently amended) A volume hologram recording photosensitive 
composition, comprising a fluorine-containing photoreactive compound represented 
by the following fbnnula (1), a binder resin and a sensitizing dye which gets 
transparent by light-exposure or treatment after the light-exposure: 



Formula (1) 
R'R^(CF2)n-R*-R2 



wherein each and R^ in the fomriula (1) is Independently an epoxy group or 
an oxetanyl group, and each of R^ and R* is independently a single bond or a 
bivalent hydrocarbon group having 1 to 5 carbon atoms, n Is an integer of 1 or more- 
[[and]] 

wherein the fluorine-containing photoreactive compound is the only fluorine- 
containipg photoreactive compound represented by the formula (1 ): and 

wherein the binder resin com prises an omanio-inoraanic hvbrid oofvmer 

2-4. (cancelled) 

5. (previously presented) The volume hologram recording photosensitive 
composition according to claim 1 , wherein each of R^ and R^ is an epoxy group. 

6. (previously presented) The volume hologram recording photosensitive 
composition according to claim 1, wherein each of R' and R^in the fonnula (1) is an 
oxetanyl group represented by the following formula (2): 

Fomnula (2) 
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wherein R» is a hydrogen atom or an all<yl group having 1 to 10 carbon atoms. 

7. (original) The volume hologram recording photosensitive composition 
according to claim 1 . wherein each of R^and R** in the formula (1) is independently ; 
single bond or a linear hydrocarbon group. 

8. (original) The volume hologram recording photosensitive composition 
according to claim 1. which further comprises a photopolymerization initiator. 

9. -10. (cancelled) 



11. (previously presented) The volume hologram recording photosensitive 
composition according to claim 1. which further comprises a second refractive index 
modulating component other than the fluorine^ntaining photoreactive compound. 

12. (previously presented) The volume hologram recording photosensitive 
composition according to claim 11. wherein a combination of ingredients for forming 
a refhaclive index difference is any one selected from the group consisting of the 
following (1) to (4): 

(1) a combination comprising the fluorine-containing photosensitive compound 
represented by the formula (1). a binder resin having a refractive index different from 
that of the fluorine-containing photosensitive compound, and a radical 
photopolymerizable compound which Is the second retractive index modulating 
component having a refractive index different from that of the fluorine-containing 
photosensitive compound; 

(2) a combination comprising the fluorine-containing photosensitive compound 
represented by the fomiula (1 ). a binder resin having a refractive index different from 
that of tfie fluorine-containing photosensitive compound, and a cationic 
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photopolymerizable compound which is the second refractive index modulating 
component having a refractive index different from that of the fluorine-containing 
photosensitive compound; 

(3) a combination comprising the fluorine-containing photosensitive compound 
represented by the fonnula (1), and two or more radical photopolymerizable 
compounds which are the second refractive index modulating components each 
having a refractive index different from that of the fluorine-containing photosensitive 
compound; and 

(4) a combination comprising the fluorine-containing photosensitive compound 
represented by the fonnula (1). a radical photopolymerizable compound which is the 
second refractive index modulating component having a refractive index different 
from that of the fluorine-containing photosensitive compound, and a cationic 
photopolymerizable compound which is the second refractive index modulating 
component having a refractive index different from that of the fluorine-containing 
photosensitive compound. 

13. (previously presented) The volume hologram recording photosensitive 
composition according to claim 1, which further comprises metal fine particles having 
a refractive index different from that of the fluorine-containing photosensitive 
compound represented by the fomriula (1). 

14. (cancelled) 

15. (previously presented) The volume hologram recording photosensitive 
composition according to daim 1, wherein the sensitizing dye is at least one selected 
from the group consisting of cyanine type dyes, merocyanine type dyes, coumarin 
type dyes, ketocoumarin type dyes, and cyctopentanone type dyes. 

16. (currently amended) A volume hologram recording photosensitive medium, 
having a hologram recording section made of a volume hologram recording 
photosensitive composition comprising a fluorine-containing photoreactive 
compound represented by the following fonnula (1), a binder resin and a sensitizing 
dye which gets transparent by light-exposure or treatment after the light-exposure: 
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Formula (1) 
R'-R^(CF2)n-R'^R2 

wherein R^ and R^ in the fbrniula (1) is independently an epoxy group or an 
oxetanyl group, and each of R^and R" Is independently a single bond or a bivalent 
hydrocarbon group having 1 to 5 carbon atoms, n is an integer of 1 or more; [[anjd]] 

>vherein the fluorine-containing photoreactive compound Is the only fluorine- 
containing photoreactive compound represented by the fomiula (1) : and 

wherein the binder resin comprises an oraani&jnoraanic hybrid poivmer. 

1 7. (currently amended) A volume hofogram having a hologram layer, wherein the 
hologram layer is formed by exposing, to light, a volume hologram recording 
photosensitive medium having a hologram recording section made of a volume 
hologram recording photosensitive composition comprising a fluorine-containing 
photoreactive compound represented by the following formula (1). a binder resin and 
a sensitizing dye which gets transparent by light-exposure or treatment after the 
light-exposure: 

Formula (1) 

R^-R*^(CF2)n-R*Tl2 

wherein R^ and R^ In the fbmiula (1) is independently an epoxy group or an oxetanyl 
group, and each of R'and R* is Independently a single bond or a bivalent 
hydrocarbon group having 1 to 5 carbon atoms, n is an integer of 1 or more, at the 
hologram recording section, 

wherein the hologram layer has 0.016 or more of refractive index modulation 
(An) between its low refractive index region and its high refractive index region; 
ffandJI 

wherein the fluorine-containing photoreactive compound is the only fluorine- 
containing photoreactive compound represented by the formula (1 ): and 
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wherein the binder rRSin comnrifia« gn omanic-inftrganic hybrid no|ym>>r 

18. (currently amended) A volume hologram recording photosensitive 
composition, comprising a fluorine-containing photoreactive compound represented 
by the following formula (1). a binder resin and metal fine particles having a 
refractive index different from that of the fluorine-containing photosensitive 
compound represented by the formula (1): 

Formula (1) 

R'R^(CF2)n-R'»-R2 

wherein and R^ in the formula (1) Is independently an acryloyi group or a 
methacryloyi group and each of and R-* is independently a single borul or a 
bivalent hydrocaitoon group having 1 to 5 cari&on atoms. [[andJI n is an integer of 1 or 
more, and wherein the hindRr resin cQmnri.<;p« n roanic-inomanir hvbrid nnivmor 

19. (previously presented) The volume hologram recording photosensitive 
composition according to claim 18. which further comprises a photopolymerization 
initiator. 

20 (cancelled) 

21. (previously presented) The volume hologram recording photosensitive 
composition according to daim 20. wherein the binder resin comprises at least one 
selected from the iroup consisting of a thermoplastic resin, a thermosetting resin, an 
organic^norganlc hybrid polymer, and an oiganic metal compound represented by 
the formula (4): 

Fomnula (4) 

M'(OR")n' 
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Wherein M' represents a metal such as Ti, Zr, Zn. In. Sn. Al or Se. and R" represents 
an alkyi group having 1 to 10 carbon atoms, and n' Is the valence number of the 
metal M'. 



22. (previously presented) The volume hologram recording photosensitive 
composition according to claim 18. which further comprises a sensitizing dye which 
is at least one member selected fix)m the group consisting of cyanrne type dyes, 
merocyanine type dyes, coumarin type dyes, ketocoumarin type dyes, and 
cyclopentanone type dyes. 

23. (currently amended) A volume hologram recording photosensitive medium, 
having a hologram recording section made of a volume holograrn recording 
photosensitive composition comprising a fluorine-containing photoreactlve 
compound represented by the following fomiula (1). a binder resin and metal fine 
particles having a refractive index different from that of the fluorine-containing 
photosensitive compound represented by the formula (1 ): 

Formula (1) 
R'R^(CF2)n-R*-R2 



wherein each R^ and R^ in the fomiula (1) is independently an acryloyi group or a 
mettiacryloyi group, and each of R^and R'' is independently a single bond ora 
bivalent hydrocarbon group having 1 to 5 carbon atoms, [[andfl n is an integer of 1 or 
more, and wherein the hindftr resin comprisft^ an oroantc^inomflnin hvbrid Dolvm^ 

24. (cunenfly amended) A volume hologram having a hologram layer, wherein 
the hotogram layer is formed by exposing, to light, a volume hologram recording 
photosensitive medium having a hologram recording section made of a volume 
hologram recording photosensitive composition comprising a fluorine-containing 
photoreactiv© compound represented by tfie following fomiula (1). a binder resin and 
metal fine particles having a refractive index different from that of the fluorine- 
containing photosensitive compound represented by the fomiula (1): 
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Formula (1) 
R'R^{CF2)n-R^R2 

Wherein each and R^ in the fbmiula (1) is independently an acryloyi group or a 
methacryloyi group, and each of R^ and R^ is independently a single bond or a 
bivalent hydrocarbon group having 1 to 5 carbon atoms, and n is an integer of 1 or 
more, at the hologram recording section. [[and]J 

wherein the hologram layer has 0.016 or more of refractive index modulation 
(An) between its low refractive index region and its high refractve index region: and 

wherein th^ binder resin comprisA^. an »r nanif>inomanir hybrid DQivm«.r 

25. - 29. (cancelled) 

30. (currently amended) The volume hologram recording photosensitive 
composition according to claim 1. which further comprises a fluoFlne fluorene 
skeleton-containing radical photopolymerizable compound having a refractive index 
different from that of the fluorineKX>ntaining photosensitive compound represented 
by the formula (1). 

31. (previously presented) The volume hologram recording photosensitive 
composition according to claim 1. wherein the sensitizing dye is 3-ethyl-5-[(3-ethyl- 
2(3H)-benzothia20lllldene)ethylidene].2-thloxo-4-oxazolidinone. 

32. (currently amended) A volume hologram recording photosensitive 
composition, comprising a fluorine-containing photoreactive compound represented 
by the following formula (1). a photopolymerization initiator and. as a sensitizing dye 
3-ethyl-5.[(3^thyl-2(3H)-ben2othiazolflldene)ethylidene>2-thioxo-4.oxa^^^^^ ' 

Formula (1): 
R'-R*(CF2)n-R^-R2 
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wherein each and in the formula (1) is independently an acryloyf group 
or a methacryloyi group, and each of R^ and R* is independently a single bond or a 
bivalent hydrocarbon group having 1 to 5 carbon atoms. [[and]J n is an integer of 1 or 
more, and wherein the binder resin compr fees an orQanic^inoraanic hybrid oolvmer 

33. (previously presented) The volume hologram recoixling photosensitive 
composition according to dalm 32. which further comprises a binder resin. 

34. (previously presented) The volume hologram recording photosensitive 
composition according to claim 33, wherein the binder resin comprises at least one 
selected from the group consisting of a thennoplastic resin, a thermosetting resin, an 
organicHnorganic hybrid polymer and an organic metal compound represented by 
the formula (4): 

Formula (4): 
M'(OR")n" 

wherein M* represents a metal such as Ti, 2r. Zn. In. Sn. Al or Se. and R" represents 
an aJkyI group having 1 to 10 carbon atoms, and n' is the valence number of the 
metal M'. 



35. (previously presented) The volume hologram recording photosensitive 
composition according to claim 32, which further comprises a cationic 
photopolymerizable compound which Is a second refractive index modulating 
component other than the fluorine-containing photoreactive compound. 

36. (previously presented) The volume hologram rwording photosensitive 
composition according to daim 32. wherein the cationic photopolymerizable 
compound has a fluorene siteleton. 

37. (currently amended) A volume hologram recording photosensitive medium, 
having a hologram recording section made of a volume hologram recording 
photosensitive composition comprising a fluorine-containing photoreactive 
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compound represented by the following fomiula (1), a photopolymerizafon initiator 
and. as a sensitizing dye, 3-ethyl-5-[(3-€thyl-2(3H)-benzothiazolilidene)ethylideneI-2- 
thioxo-4-oxazolidinone: 



Formula (1): 
R'-R'-(CF2)n-R*-R2 

wherein each of R^ and R^ in the formula (1) is independently an aciyioyl 
group or a methacryloyi group, and each of R^ and R" is independently a single bond 
or a bivalent hydrocarbon group having 1 to 5 carbon atoms, [[and]] n is an integer of 
1 or more, and wherein the binder resin co mprises an organic-inoraanin hy hric^ 
polymer . 

38. (cunnently amended) A volume hologram having a hologram layer, wherein the 
hologram layer is formed by exposing to light, a volume hologram recording 
photosensitive medium having a hologram recording section made of a volume 
hologram recording photosensitive composition comprising a fluorine-containing 
photoreactive compound represented by the following formula (1), a 
photopolymerization Initiator and. as a sensitizing dye, 3-ethyl-6-[(3-ethyl-2(3H)- 
ben20thiazolilldene)ethylldene]-2-thioxo-4-oxazolidinone; 



Formula (1): 
R^-R'-{CF2)n-R*-R2 



wherein each of R^ and R* in the fomiula (1) is independently an acryloyi 
group or a methacryloyi group, and each of and R* is independently a single bond 
or a bivalent hydrocarbon group having 1 to 5 carbon atoms and n is an integer of 1 
or more, at the hologram recording section, [[and]] 

wherein the hologram layer has 0.016 or more of refractive Index modulation 
(An) between its low refractive index region and its high refractive index region: and 

wherein the binder resin compri ses an oraanicHnoroanic hvbrid polvmer 

39.-48. (cancelied) 
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